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EXTRACTING CONSENSUS FOR THE PROPER MANAGEMENT 
OF ASYMPTOMATIC THIRD MOLARS 
JEREMY NGUYEN 
 
ABSTRACT 
 At an annual cost of over three billion dollars, surgical extraction of third molars 
is by far the most performed surgical procedure in the United States; however, there is 
and has been much controversy in the literature over the last several decades about the 
practicality of this procedure. Presently, professionals are divided on the issue of whether 
or not surgical extraction is necessary for asymptomatic disease free third molars. This 
comprehensive literature review was performed to investigate the current evidence 
concerning the prophylactic removal of third molars. It was discovered that many several 
journals, particularly those pertaining to oral and maxillofacial surgery has been hugely 
instrumental in marketing this procedure to the public through research articles. Close 
analysis of the literature revealed a significant level of inconsistency relating to study 
design, sample size, and methodology. In conclusion, for the typical prophylactic third 
molar extraction, the risk of complications are often underestimated while the potential 
gains in quality of life may be exaggerated which will impede the decision making 
process for the clinician and patient. For an elected surgery that is performed at such a 
grand scale, there are too many variables still unclear in the literature, many of which 
present as a public health hazard. There are also many other factors, both physically and 
ethically, that need to be considered before a responsible decision can be made. It was 
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also found that the imaging technology currently being used as the standard of care for 
the diagnosis and treatment planning of third molars does not give a clear enough picture 
to ensure a complication-free surgery. Furthermore, there are other non-invasive options 
for the management of asymptomatic third molars that are not being applied enough, 
which do not require sacrificing the third molars. Complications resulting from third 
molar surgery are one of the most common reasons responsible for lawsuits facing 
dentists today and can also result in a lifetime of pain and disability for the patient. Taken 
together, the high cost of surgery along with the risk of complications following an 
otherwise disease-free third molar doesn’t seem to be representative of responsible 
dentistry. More conservative approaches along with a general shift towards evidence-
based dentistry may be the answer for the proper management of third molars. 
Discouraging the practice of prophylactic removal of third molars could result in billions 
of dollars in saving, elimination of millions of days of discomfort, and prevention of 
permanent injury to tens of thousands of people.  
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INTRODUCTION 	  
Third Molar Extraction in the US 
  Upon the advent of local anesthesia near the end of the 19th century, the field of 
surgical dentistry was developed. One of the main focuses of this profession was to 
develop an effective way to manage troublesome third molars. Third molars are often 
called wisdom teeth due to the fact that they are the last to erupt in the oral cavity. In this 
paper, the term “wisdom tooth” and “third molar” will be used interchangeably. The 
extraction of the third molar is a much more complicated procedure than other teeth in 
the oral cavity due to its obscure position in the mouth and its proximity to vital 
processes. With the introduction of antibiotics in the 1950s, the rate of infection as a 
result of surgical extraction has become very rare. Today, surgical extraction of third 
molars is one of the most common procedures taking place in dental clinics across the 
United States. This procedure alone accounts for over 10 million teeth extracted each 
year at a cost of over three billion dollars in the United States.6 Approximately five 
million people annually undergo this procedure as suggested by their dentist due to a 
variety of reasons including caries, periodontal concerns, impaction, cysts, pain, and 
pericoronitis.32 Surprisingly, the combined incidence of all these pathologies is less than 
12% but nearly 50% of Americans over the age of 18 have had at least one wisdom tooth 
removed.39 The fact is wisdom teeth are commonly removed asymptomatically and 
without disease as a precaution against future pathologies that may develop. Interestingly, 
the incidence of pathology for a third molar is comparable to the incidence of a 
cholecystitis (12%) and appendicitis (10%) but prophylactic cholecystectomies and 
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appendectomies are not the standard of care.10 Why then is there rationalization for the 
practice of prophylactic removal of asymptomatic third molars and at such an alarming 
rate? Like any surgical procedure, there are complications and other issues that need to be 
considered before an effective treatment plan can be made. Putting patients at risk for 
these complications despite having any signs of disease could potentially end up doing 
more harm than good for the patient. The decision on whether or not to remove the third 
molar is one of the most challenging decisions made by modern day dentists.  
  
Development of Third Molars 
Third molars (#1, #16, #17, and #32) are the last teeth in the oral cavity to erupt 
and they typically erupt at around age 17 to 21 in an individual although it is possible for 
eruption to occur as early as 13-14 years of age for both males and females.19, 26 Figure 1 
is a panoramic radiograph of the oral cavity of a typical patient in their mid 20s depicting 
the location and morphology of their mandibular and maxillary third molars. Despite 
being fully developed the mandibular third molars have not fully erupted which is a 
common situation. The timelines for eruption of third molars are variable with race, 
genetics, and sex so its progression is difficult to predict.34 Third molar development is 
also very difficult to predict due to its high degree of variability in root type, time of 
formation, time of eruption, angle of eruption, and its physical morphology.34 In the 
literature, there is a clear lack of agreement on the typical development of a third molar. 
A paper from the Department of Oral and Maxillofacial Surgery at the University of 
Tennessee Graduate School of Medicine26 states that “wisdom teeth formation begins 
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between 3 and 4 years of age” while another paper from Kaveri and Prakash published in 
the same year states that “typical development of the third molar tooth germ begins 
around the age of 8-9”. 19 There is consensus on the fact that third molars are the last to 
develop in the dental arch and for most people, all four third molar should have 
undergone complete development by around age 21.   
 
   
 
Figure 1. Panoramic radiograph illustrating location of third molars.  Adapted from 
Begtrup et al.3 Black arrows indicate location and appearance of third molars on 
panoramic radiograph. The third molars are fully formed and the patient is in their mid 
20s.  
 
 
Not everybody will actually develop all of his or her third molars. Third molars are the 
most commonly congenitally missing teeth. According to Table 1, 4% of the US 
population has complete agenesis all their third molars.26 Despite the advent of a number 
of radiographic techniques, there still remains a great degree of uncertainty when it 
comes to the ability to predict the progression of the third molar and the degree of 
impaction that it will present. Third molars have the highest rate of developmental 
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abnormalities among dentition in the dental arch therefore it is common that a dentist will 
opt to sacrifice the tooth via extraction even though the tooth itself may not be presenting 
any carious or pathological concerns.  
 
 
 
 
 
 
 
Although prophylactic removal of wisdom tooth is an elected surgery, many dentists and 
oral surgeons strongly direct their patients towards surgical intervention. There are 
reports that as high as 50.7% of all impacted third molar extractions in the United States 
are being performed on asymptomatic and disease-free third molars.19 Patients who 
undergo surgery are subjected to the complications and risks that may can occur during 
and after the procedure. Is there enough evidence in the literature to warrant this amount 
of surgeries on the promise that it will prevent problems in the future and improve patient 
quality of life? 
 
What Constitutes an Impacted Third Molar? 
Third molars, like every other tooth, have the potential to become harmful when 
they are impacted although it should be noted that impaction does not necessarily equate 
Table 1. US Population with Congenitally Missing 
Third Molars.  Frequency of congenitally missing third 
molars in US. 1 in 10 people have at least 1 third molar 
that never develops.  Adapted from McCoy et al.26   
 
 
Number Of Third Molars 
missing 
Percent  Of US Population 
 
1 10% 
2 8% 
3 2% 
4 4% 
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to pathology. The third molar accounts for 98% of all impacted teeth.34 The explicit 
definition for “impaction” has been redefined over the last several decades but presently 
there is consensus on what constitutes as impacted. According to the Journal of the Atlas 
of the Oral and Maxillofacial Surgery Clinics, third molars are termed impacted if they 
fail to fully erupt whether it is due to a lack of space or its physical positioning.33 This is 
a very general definition of the term impaction and does not give any delineation of age 
or oral health status. An impacted tooth can remain asymptomatic for a very long time 
but may also lead to pain, tumors, cysts, infection, caries, bone resorption, and 
periodontal disease.33 There is currently no way to reliably predict the pathology that will 
develop from an impacted tooth therefore it requires close clinical monitoring and 
radiographic examinations. There are a variety of systems that are being employed in 
order to classify impactions based on the juxtaposition of the third molar relative to the 
alignment of neighboring teeth in the oral cavity. The Pell and Gregory Classification of 
Impacted Third Molars is the classic way of categorizing impacted wisdom teeth.33 This 
system categorizes wisdom teeth into six different classes. The first three classes are 
termed I, II, and III and only applies to mandibular impacted third molars. It defines how 
much of the tooth is covered up by the mandibular ramus. The other three classes of this 
classification system are termed A, B, and C and can be applied to both mandibular and 
maxillary impacted third molars.33 This group of classes categorizes impacted teeth based 
on the relationship of its occlusal plane to the occlusal plane of the adjacent tooth, which 
most of the time will be the second molar, and the cervical line of that tooth. Detailed 
description of the criteria for each class and examples are provided in Table 2.33 Also 
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note that a mandibular third molar can be classified on both its relationship to the ramus 
and the relationship of its occlusal plane. For example, in Table 2, the third molar 
depicted as a Class I impaction is also a Class B impaction due to the position of its 
occlusal plane. Also, when the crown of the tooth can be visualized above the gums, it is 
called a soft tissue impaction. When the crown is partially covered up by gum tissue, it is 
called a partial bony impaction and when the tooth is completely covered up under gum 
tissue, it is termed a full bony impaction. The Pell and Gregory Classification system is a 
good system for depicting a third molar with a long axis that is parallel to the adjacent 
tooth but it is not a good system for describing situations in which the tooth is at an angle, 
which is a common scenario. 33 
A more conventional system to classify impactions is the Winter Classification of 
Impacted Third Molars. 33 This system categorizes impacted third molars based on its 
physical position relative to the long axis of the adjacent tooth. The Winter Classification 
puts third molar into 5 major groups, each of which describes the physical presentation of 
the tooth in relation to the long axis of the adjacent tooth. 33 The most common of the 5 
types of impaction is the mesioangular impaction, which is when the tooth is angled 
towards the front of the mouth. 33 This type of impaction is the least difficult to extract of 
the 5. When the tooth is angled in the opposite direction towards the back of the mouth, it 
is termed a distoangular impaction. This type of impaction is uncommon as it only occurs 
in 6% of the population.33 There are instances when the tooth is angled completely 
sideways towards the front of the mouth and this is termed a horizontal impaction. 
Horizontal and distoangular impactions are the most complicated surgical extraction 
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because they require a lot more removal of bone in order to gain access to the tooth. 
When the tooth is in a vertical position but covered up by the gum line, this is termed a 
vertical impaction. Vertical impactions are pretty common in the population but they are 
more difficult than mesioangular impactions to operate on due to its close proximity to 
the inferior lingual nerve that runs along the mandible.33 A rare situation in which the 
tooth is completely upside down is called an inverted impaction. These impactions are the 
most difficult and most dangerous to operate on due to fear of damage to the lingual 
nerve or the sinus if in the maxillary.33  
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   Adapted from Rafetto et al.33 
Table 2. Pell and Gregory Classification of Impacted Mandibular Third 
Molars 
Class I: Anterior border of the ramus does not cover up cusp of third molar. 
Class II: Anterior border of ramus partially covers up cusp of third molar 
Class III: Tooth is completely covered up by ramus. 
Class A: Occlusal plane of impacted tooth is on same level as the adjacent tooth. 
Class B: Occlusal plane of impacted tooth is between occlusal plane of second molar and 
cervical line. 
Class C: Occlusal plane of impacted tooth is apical to cervical line of adjacent tooth. 
Adapted from. 
Based on Relationship to Anterior Border 
of Ramus 
Based on Relationship to Occlusal Plane of 
Second Molar (also applies to Maxillary 
Third Molars) 
Class 
I 
 
Class A 
 
Class 
II 
 
Class B 
 
Class 
III 
 
Class C 
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Table 3. Winter Classification of Impacted Third Molars. Winter Classification for 
each type of impaction listed from lowest to highest level of difficulty of extraction. 
Mesioangular impactions are the most common and also have the lowest level of difficulty for 
extraction. Horizontal impactions are most difficult due to its proximity to the second molar 
and vital nerves. 
Type Example Description Difficulty of 
Extraction 
Mesioangular 
(44%) 
 
Tooth is angled 
forward towards front 
of mouth. Most 
Common. 
Slightly 
Difficult 
Vertical  
(38%) 
 
Tooth does not break 
the gum line.  
Moderately 
Difficult 
Distoangular 
(6%) 
 
Tooth is angled 
towards the back of 
the mouth. 
Very 
Difficult 
Horizontal 
(3%) 
 
Tooth does not break 
the gum line. 
Tooth is angled 
sideways at full 90 
degrees 
Very 
Difficult 
Inverted 
(Rare) 
 
Tooth is upside down. Most 
difficult 
Adapted from Rafetto et al.33  
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The Procedure and Recovery  
In order to fully understand the risks involved, it is necessary to learn about the 
aspects of the procedure itself. Surgical extraction of third molars is much more invasive 
than your typical extraction. Once the decision has been made to remove the tooth, the 
first issue to address is whether or not to use any form of general anesthesia during 
surgery. Due to the traumatic nature of the surgery, some people elect to supplement the 
local anesthesia with general anesthesia such as the use of nitric oxide gas or intravenous 
IV sedation. Each of these options has its pros and cons. Regardless of the type of 
anesthesia chosen by the patient the use of local anesthesia is necessary in all scenarios. 
Third molar extractions typically require a stronger, longer lasting local anesthesia in 
order to help the patient cope with the procedure and the immediate post-op recovery.33 
Most dentists use Marcaine, a type of bupivacaine, as oppose to lidocaine for these 
surgeries.33 Bupivacaine has a slower onset of action compared to lidocaine but the 
effects of bupivacaine lasts much longer than lidocaine. Lidocaine acts within 2-5 
minutes of injection but lasts for only about 2 hours whereas Marcaine acts within 10 
minutes of injection but lasts for about 6-8 hours.33 Supplementing the local anesthesia 
with general anesthesia such as nitrous oxide gas (laughing gas) will make the patient’s 
experience more comfortable especially if they are undergoing multiple extractions. If 
undergoing nitrous oxide gas with surgery, the patient will be disoriented or queasy for 
the first hour or so after surgery and will not be able to operate a vehicle so they will need 
someone to take them home. Some patients elect to undergo intravenous anesthesia, such 
as I.V sedation, to help with their level of anxiety or because the local anesthesia fails to 
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anesthetize the surgical site, which could be due to infection. This type of general 
anesthesia may require undergoing surgery within a hospital. The downside to 
undergoing nitrous oxide gas or complete I.V sedation as opposed to just local anesthesia 
is the cost. Most insurance companies will not cover the cost of general anesthesia so the 
patient will have to pay a premium for these options.33 Once the patient is anesthetized, 
the operator and assistants will proceed with the plan for extraction. The third molar is 
usually embedded within the alveolar bone, which is buried within overlying tissue and 
muscle attachments. There are two main intraoral approaches that are used for third molar 
surgery.33 The first method is to gain access to the tooth by going through the sublingual 
space, the tissue adjacent to the tongue.33 This approach, however, requires a wide 
incision on the lingual side of the mandible and also the dissection of the mylohyoid 
muscle attachment. This approach is less favorable because visualization is more 
hindered and as a result, it is 4.1 times more likely to cause damage to the lingual nerve.15 
Most dentists choose the alternative approach, which is to gain access to the tooth on the 
buccal side, but this requires traversing through the entire mandibular thickness.15 In 
order to gain access to the tooth it is necessary to make an incision on the overlying tissue 
in order to expose the alveolar bone. There are a variety of types of incisions that the 
dentist can perform and it depends on his on her preference.33 Each incision leaves a flap 
of tissue that creates an envelope, which will later be sealed with sutures. There are many 
variations to the flap technique including the envelope flap, two-sided flap, hockey stick 
flap, and coma flap.33 Once the alveolar bone is exposed, most oral surgeons will use a 
high-speed, low-torque, air-driven hand piece to excise a fair amount of bone in order to 
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create enough space for the tooth to come out.33 A few oral surgeons still prefer to use the 
chisel and mallet as their tool for bone removal.15 Depending on the difficulty of the 
extraction, the amount of bone removed is varied. Maxillary and mandibular third molars 
each have a different set of anatomic considerations that the dentist needs to be aware 
about before proceeding with the procedure. For mandibular third molars extractions, the 
bone is much more dense and there is also risk of doing damage to both the lingual nerve 
and inferior alveolar nerve, both of which run along the mandible.33 Due to the dense 
nature of the bone, a lot of pressure may be applied during the procedure to create 
leverage but too much pressure may also lead to a fractured jaw, which is the case for a 
small population.26 For maxillary third molars, the bone surrounding the tooth is more 
elastic and less dense but the tooth is often times located very close to the sinus so there 
is risk of exposing the sinus following extraction, which can lead to a sinus infection.26 
For a typical patient, when the decision has been made to remove one third molar, the 
third molar that is directly facing that troublesome third molar will also be removed along 
with it.33  This is why most people have an even number of wisdom teeth in the US. Once 
the tooth is visualized, the dentist will determine how to proceed about removing the 
tooth. Ideally, the best situation would be if the crown of the tooth is fully exposed and 
the tooth is vertical enough that the tooth could be lifted from the socket in one piece 
using elevators.33 In a more classic scenario, the dentist will section the tooth using a 
hand piece and bur and take the tooth out in parts at a time.33 This is done in order to 
limit the amount of bone removed and also to limit the chances of destroying important 
neighboring processes. The tooth is usually sectioned two-thirds or three-fourths of the 
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way through the lingual aspect although specific strategies of sectioning vary from 
operator to operator.33 The roots of the tooth are usually taken out after the crown has 
been removed.  
 
 
 
Figure 2. Sectioning of a Horizontally Impacted Third Molar During Extraction. 
Illustration depicting method for sectioning of a horizontally impacted third molar. Two 
different methods for removing the crown are shown. A-C shows method of splitting 
crown from roots then sectioning crown in half and excising the crown in two pieces. D-
E shows method of splitting crown from roots and then removal of crown in one piece 
using elevators. F-H depicts the process of removing the roots in pieces and it is the same 
for both methods. Adapted from Rafetto et al.33 
 
 
Once the tooth is out, the operator may take advantage of the exposed socket in 
order to treat any pathology at that site including cysts, infections, and osseous defects.33 
After the socket is cleaned, the operator will close the envelope flap via dissolvable 
sutures and cotton gauze pads will be placed on the site to stop bleeding. Pain medication 
or antibiotics may be prescribed for the patient for their recovery. Recent reports state 
that following surgery, the average patient will undergo 2.27 days of discomfort and 
disability characterized by swelling, bruising, pain, and malaise.38 In this time period, a 
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variety of different complication may occur; especially vulnerable are people of older 
age, so a subsequent check up may be necessary.38  
There are also consequences that are associated with extraction from a periodontal 
point of view. One of the main concerns with this type of extraction is how the 
periodontium has been disrupted as a result of surgery.33 Since quite a bit of bone is 
removed during surgery, there is concern of how the periodontal state of the second 
molar will be disrupted. In most surgeries, there will be some periodontal attachment loss 
of the adjacent second molars due to the removal of bone.33 No one approach for 
extraction has been shown to minimize the loss of attachment although bone healing is 
improved when the patient is young.33 Many factors will contribute to how well the 
surgical site heals and they include age, periodontal health, plaque control, amount of 
trauma during surgery, health of second molar, and genetics.33 
 
Criteria of Diseased versus Non-Diseased  
Even with modern radiographic techniques, there is still a high degree of 
uncertainty about the eruption of a third molar. Even though the tooth may appear 
impacted or angled in an imperfect position on a radiograph at a point in time, there is 
still the possibility that the tooth may straighten out and erupt normally later on without 
any complications.10 However, there are instances when surgical removal of the third 
molar is necessary regardless of the orientation or state of the tooth itself in order to 
preserve the health of the rest of the oral cavity.32 Table 4 lists reasons surgeons would 
use to surgical treat third molars.19  
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Table 4:  Common Reasons for Surgical Intervention of Third Molars. This 
table lists the ten most common reasons for surgical extraction of third molars in 
no particular order. Adapted from Kaveri et al. 19 
 
1. Treatment of pericoronitis 
2. Treatment of periodontal disease 
3. Tooth is causing root resorption of adjacent teeth 
4. Treatment or management of caries 
5. Systemic health concerns 
6. Management of oral tumors 
7. Treatment of odontogenic cysts 
8. Preparation for corrected jaw, or orthognathic surgery 
9. Orthodontic concerns 
10. Treatment of pain and discomfort 
 
 In actuality, very few third molars cause dental caries or root resorption on second 
molars. The estimates for wisdom teeth causing dental caries ranges from 1-4.5% and 
there is a less than 1% incidence of third molars causing root resorption.19 Cysts and 
tumors are also rare enough that incidence rates for those cases are not found in the 
literature. Pathologies do not commonly arise surrounding impacted teeth but the risk is 
increased when oral hygiene is very poor. The decision for surgical extraction when the 
tooth is actively harmful to the patient’s oral and systemic health or causing pain and 
discomfort for the patient is necessary but for diseased-free third molars, the management 
strategy is a little more complex. Presently, there is no one recognized management 
strategy for dealing with asymptomatic third molars. The best plan of action is very 
patient centered because the dentist must first take into consideration a variety of factors 
including age of patient, history of pathology, tooth position, room availability for 
eruption, risks of removal, risks of retention, and economic concerns of the patient. Two 
different dentists may look over a case and arrive at two very different management 
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plans32. Surgical intervention ensures that the tooth will no longer be a problem in the 
future but subjects the patient to pain, discomfort, and the possibility of developing more 
serious irreversible complications. On the other hand, retention of wisdom teeth will 
require close clinical monitoring to ensure that pathologies do not arise. It is very 
possible for a patient to keep all their wisdom teeth and live their entire lives without any 
problems but patients who choose to undergo third molar extraction after the third decade 
of life are prone to develop complications as a result of surgery.  
 
Risks and Complications of Surgical Extraction 
Pain, discomfort, swelling, and mild instances of trismus are expected after 
surgery but sometimes a patient’s complaints are indicators of more severe 
complications. The most common surgical complication from third molar extraction is 
alveolar osteitis (AO), which is commonly known as dry socket.21 Dry socket is 
characterized as inflammation of the alveolar bone and this occurs when the blood clot in 
the socket left by the tooth is resolved prematurely.21 The disintegration of the blot clot 
leaves the socket empty and exposes the alveolar bone to the oral cavity.21 The result is a 
lot of pain, sensitivity, bad breath, headache, and discomfort for the patient. Treatment 
requires multiple visits to the dental office, which can be very costly. Dry socket occurs 
in 0.5% to 5% of most dental extractions but for mandibular third molars, the rate of dry 
socket is nearly 10 times as likely.21 Several studies have reported that the incidence of 
dry socket due to mandibular third molar extraction is as high as 30%.9, 21 Although the 
pathogenesis of dry socket is not well understood, there are a variety of factors that may 
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contribute to the development of this condition. The most significant factor leading to dry 
socket is amount of surgical trauma and the difficulty of the surgery.21 This is the 
predicted reason why third molar extractions, which involves an incision and aggressive 
removal of bone, are nearly 10 times more likely to cause dry socket than other 
extractions.21 A contributing factor adding to the amount of trauma could be due to 
operator inexperience especially with complicated cases.21 Studies have also 
demonstrated that smoking can increase the likelihood of developing dry socket.9,21 
Patients who disobey post surgical instructions by smoking are more likely to develop 
dry socket. There is also a reported 50% greater incidence of dry socket in females than 
males.21 Other risk factors for dry socket include taking oral contraceptives, increased 
age, flap design/suture, bacterial infection, excessive irrigation during surgery, the use of 
local anesthetic with vasoconstrictors, use of antibiotics, bone fragments remaining in the 
wound, physical dislodgement of clot, contamination, and drug use. The onset of dry 
socket occurs 1-3 days after extraction and that is also when symptoms start to show. 
Given time, however, the pain, bad breathe, and symptoms will resolve on its own once 
normal healing has begun. The time between onset and resolution can be anywhere 
between 8 and 12 days.9 A number of different treatments have been proposed that help 
aid the healing process. These treatments include the use of anti-inflammatory, anti-
bacterial, antifibrinolytic, and clotting agents.  
 An uncommon but serious complication resulting from surgical management of 
third molars is damage being done to the inferior alveolar nerve. The inferior alveolar 
nerve stems from the mandibular branch of the trigeminal nerve and is responsible for 
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sensory information for the lip and lower jaw including the mandibular dentition. A small 
number (1.5%) of people suffer from damage to the inferior alveolar nerve, also known 
as the inferior dental nerve, as a result of surgical intervention.13 These patients suffer 
from transient and sometimes permanent paresthesia of their lip and lower jaw. Many 
factors add to the risk of injury including the position of the nerve in relation to the roots, 
the angulation of the third molar, age, and experience of the surgeon.2 Most panoramic 
radiographs will reveal the proximity of the inferior alveolar nerve in relation to the third 
molar but they are not ideal images that are predictive of the actual location of the nerve. 
For a clearer picture, a CT scan (computed tomography) would offer a three dimensional 
visualization of the nerve alongside its anatomical neighbors; however, a CT scan is not a 
standard of care offered at many dental clinics. There is a lack of research available on 
the topic of risk factors likely to cause injury to the nerve but age, sex, and perforation of 
the inferior alveolar nerve are likely suspects.35  
 Another concern with these surgeries is mandibular fracture. Due to the dense 
nature of the alveolar bone in the mandible, the application of pressure using elevators to 
lift the tooth could potentially fracture the mandible, a painful experience for the patient 
requiring extensive surgery to correct. Mandibular fractures as a result of third molar 
removal have an incidence rate of 3.9%. 25 Many risk factors increase the chances of 
causing a mandible fracture including old age, dense bone, metabolic bone disease, 
osteomyelitis, small mandible, and odontogenic disorders. The probability of a 
mandibular fracture is also dependent of the skill of the surgeon. Removing overlying 
bone and sectioning the tooth into pieces helps to decrease the odds of a mandibular 
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fracture. However, too much bone removal or too much pressure applied by the operator 
can lead to a fractured mandible.  
 Infection is also a concern following surgery although with the advent of 
sterilization and strict aseptic techniques, the rate of postoperative infection is relatively 
low. It is documented that removal of impacted mandibular third molars have a higher 
risk of postoperative infection than all other extractions combined.1 The incidence of 
infection is 5.5%, with women being the majority.1 Although some dental practices 
prescribe their patients with antibiotics as a precaution both preoperatively and 
postoperatively, studies have shown that the rate of infection after third molar surgery is 
the same with or without the use of antibiotics.1 Presently, the consensus is that 
antibiotics should not be prescribed for these type of surgeries unless for medically 
compromised patients. Although most infections are minor and can be treated rather 
swiftly, there are certain cases when serious deep space head and neck infections 
occurred following routine third molar surgeries. These more severe infections have a 
later onset somewhere between 3 – 6 weeks and the patient will present with persistent 
trismus and pain lasting for weeks following surgery.1 There have been cases of 
subperiosteal infections that have progressed into the periorbital space causing blindness 
in the patient.1 The literature presently lacks consensus for the prevention of infection 
associated with third molar removal so a wide range of oral rinses, antibiotics, and anti-
inflammatory medications have been prescribed by dentists preoperatively.  
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Lingual Nerve Paresthesia 
Mandibular third molar removal would not be such a controversial procedure it is 
today if it weren’t for the lingual nerve running along the mandible. The lingual nerve 
stems from the mandibular division of the trigeminal nerve and is responsible for 
providing all sensory innervation to the tongue. The lingual nerve also has both 
parasympathetic and sympathetic fibers that are responsible for delivering taste 
information from the anterior two-thirds of the tongue. For the patient, damage to this 
nerve would mean loss of virtually all taste sensory, speech impediments, and 
uncontrollable drooling. People who suffer from this condition are often put into a state 
depression because the sensations offered by food and from kissing would not be the 
same. The most common cause of all injuries to the lingual nerve is surgical removal of 
third molars accounting for 86% of all reported cases annually.2 It is also the most 
common reasons for why patients sue their oral surgeons.10 It is also disheartening for the 
patient to know that most of the time their cases are thrown out due to consent forms that 
they signed prior to the procedure. The incidence rate of damage to the lingual nerve as a 
result of third molar surgery is 1.8%.13 This small percentage may seem minimal but 
given that nearly 5 million people every year get their wisdom teeth pulled, this amounts 
to around 90,000 people with damage to their lingual nerve. Repair of the lingual nerve is 
possible by microsurgery but for 61% of these people, the damage is permanent.13  These 
results suggests that approximately 54,900 people every year lose their sense of taste and 
sensation on the tongue forever as a result of third molar surgery. For some of these 
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people, the surgery could have easily been avoided because a lot of these elected third 
molar surgeries are done prophylactically.  
 
The Controversy Among Practitioners  
There are two main schools of thought on the issue of whether or not to remove 
wisdom teeth prophylactically. Some dentists believe that most if not all asymptomatic 
third molars need to be removed at some point during the patients’ third decade of life. 
Others believe that only impacted molars with clear signs of pathology should be 
removed in order to avoid the risk of more serious complications that may arise from 
surgery. As time goes by, more and more people are convinced that many third molar 
surgeries are unnecessary and recently there have been waves of literature advocating 
against the routine practice of third molar extraction. The debate on the topic of 
prophylactic removal of third molars has been ongoing for nearly 3 decades. Song et al. 
was the first to publish a review in 1997 stating that not enough evidence existed to 
promote this practice.36 A few years later in 2000, the U.K National Institute for Health 
and Care Excellence suggested that the “practice of prophylactic removal of pathology-
free impacted third molars should be discontinued”.29 The American Public Health 
Association also released a similar statement in 2008 to oppose the procedure. Despite all 
efforts to try and eliminate this practice, the American Association of Oral and 
Maxillofacial Surgeons continued to publish more and more clinical studies that suggest 
the opposite, claiming many different things, which tie back to the necessity of this 
procedure to ensure the overall health of the oral cavity. The first Third Molar 
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Multidisciplinary Conference was held in 2010 as an effort to come up with a more 
cohesive conclusion from all the debate to help better guide clinical diagnosis and 
treatment. However, opinions on the issue remains divided even today and the debate is 
still ongoing.  
 
Inconsistency in the Literature 
The inconsistency in the literature is reflected by the current lack of 
standardization for the diagnosing and treatment of impacted third molars. Along with 
several different methods of classifying an impacted third molar, there are also several 
different ways that a surgeon can choose to perform the procedure. The process of 
prescribing antibiotics and/or pain medication is also something that is left to the 
discrepancy of the dentist. From a quick look at the literature available on the topic of 
third molars, there seems to be a correlation between the source of the article and whether 
or not they support the prophylactic removal of third molars. Nearly all papers written by 
oral surgeons from oral surgery journals will advocate the routine practice of third molar 
removal. On the other hand, most papers that analyze the procedure from an 
epidemiology standpoint and not coming from an oral surgery journal will depict surgical 
removal of third molars as unnecessary and a public health hazard. Although none of the 
papers reviewed outwardly state of having any commercial or associating interest but for 
papers derived from journals of oral surgery, there may be a conflict of interest even 
though it is not directly stated. This one procedure alone generates over three billion 
dollars annually for the dental profession.10 With oral surgeons receiving most of this 
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revenue, it is clear that they have a vested financial interest in ensuring the continuity of 
this practice of removing wisdom teeth. To put this in perspective, if asymptomatic third 
molars were left alone and only the wisdom teeth that were truly pathologic were 
removed, the average oral surgeon’s annual salary would be decreased by roughly 
$347,486 USD.10 This translates into a savings of over 2.2 billion USD for patients 
annually. 
 
SPECIFIC AIMS/OBJECTIVES 
Prophylactic removal of third molars is an all too common procedure in most 
dental offices yet there is not much evidence in the literature to support advocating this 
procedure to the extent to which it is performed in today’s society. From a public health 
standpoint, the costs and amount of patient discomfort that is created from this one 
procedure is not justified given that most of the time, the procedure is done on a healthy 
individual who likely will not experience any complications associated with that tooth in 
their lifetime. Oral surgeons, however, will argue that removal of the tooth at a young age 
is a necessary precautionary measure against future complications in which the procedure 
will be more difficult. Ultimately the decision is left to the patient to decide whether to 
proceed with the surgery or not.  Determining the best course of action, especially for a 
healthy young individual with an asymptomatic third molar impaction, is still unclear and 
requires further analysis.   
 This project aims to study the benefits along with the associated costs and risk 
factors involved in prophylactic removal of third molars from both a public health 
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perspective and a clinical perspective. We will consider all the complications involved in 
removing third molars as indicated by the literature and determine if they are a necessary 
risk in order to ensure a better quality of life for the patient. We will compare rates of 
complications across different studies in order to establish a consensus on who is most at 
risk in the population. We will also look at the economic costs generated by this 
procedure and address how it can be of concern. 
 From this study, we hope to create a comprehensive review of third molar 
extraction in the United States with respect to its pathology and public health 
implications. We hope to clear up some misconceptions about third molar removal and to 
hopefully provide patients with the correct facts in order for them to make an informed 
decision about the fate of their wisdom teeth.  
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DISCUSSION 
 
Costs Associated With the Management of Third Molars 
The management of asymptomatic, disease-free third molars is a tricky situation 
because the patient has full authority on the fate of that tooth. The clinician will offer the 
patient his or her clinical opinion but it is inevitably in the hands of the patient whether or 
not to under surgical removal. A recurring assertion from many papers, especially those 
coming from journals of oral surgery is that the decision of active surveillance of 
asymptomatic, diseased-free third molars is much more costly than surgical intervention 
in the long run. This is the recommendation that is commonly provided to patients upon 
consultation with an oral surgeon. From a patient’s point a view, one of the main 
concerns pertaining to the procedure is the cost associated with surgery. As an effort to 
evaluate the economic aspects of managing asymptomatic third molars, the Journal of 
Oral and Maxillofacial Surgery recently published a paper in 2012 by Dr. George 
Koumaras on this topic.22 The study analyzed claims from oral and maxillofacial 
surgeons from the 2009 calendar year pertaining to the management of third molars. The 
data in question was limited to claims received by Delta Dental of Virginia of that year. 
The claims included charges for consultations, anesthesia, radiographs, oral exams, and 
the actual removal of the impacted tooth. For the sake of this study, 3 types of 
hypothetical situations were created for the management of third molars.22 The first 
situation would be if the patient chose to undergo surgical extraction of asymptomatic 
third molar. The second situation is if the patient decided to retain the impacted molar 
and not experience any disease for a span of 20 years while undergoing periodic clinical 
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examination every 2 years for disease. The third situation would be if the patient opted to 
undergo active surveillance but after 10 years discovered pathology associated with the 
tooth and inevitably undergo surgical extraction. Given each of these scenarios and after 
a careful analysis of the claims data, a monetary figure was derived that would be a close 
approximation of what the total cost would be if the patient were to choose any of these 
scenarios. These numbers also took into account inflation, which accounts for a 3% 
increase each year. For the patient opting for surgery, the average total cost was estimated 
to be $1,184, which includes surgical extraction of 2 bony impacted molars.22 For the 
patients opting for active surveillance without pathology for 20 years, the total cost was 
estimated at $2,342.22 Finally for the patient opting for active surveillance but required 
surgery 10 years later, the total cost was estimated at $1,997. From these derived figures, 
Koumaras concluded that non-operative management of asymptomatic, disease-free third 
molars would be more costly than operative management in the long run.21 There are, 
however, several trepidations with the logic and the methods of this study. The figure of 
$2,342 that was derived for those opting for active surveillance was created under the 
assumption that the costs included fees for oral examinations, panoramic radiographs, 
and additional radiographs every 2 years.22 Strictly speaking on the basis of cost, this 
figure may be exaggerated because for most patients, biannual panoramic radiographs 
and oral exams are routine practice and common whether the patient has their wisdom 
teeth or not. It is probable that those who have undergone third molar surgery still 
routinely get panoramic radiographs and oral exams just to ensure the health of the rest of 
the oral cavity. In order to derive a more accurate comparison, only fees that are directly 
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related to the examining the health of the third molar, such as localized radiographs, 
should be factored into the calculation. Another concern about the derived figures is that 
the cost of surgical intervention does not factor in the loss of income due to disability 
following surgery. A recovery period is expected so there can be a wide range of loss in 
income depending on the employment situation of the patient and the length of the 
recovery period. The cost of surgical intervention also only includes 2 surgical 
extractions. For a patient opting to get all four third molars removed, they should expect a 
higher cost. Also if there are complications after the procedure, it could lead to more 
visits and more loss in productivity. For these reasons, the derived average cost of $1,342 
for patients opting for surgical intervention is underestimated. In this study, the cost of 
surgical intervention is undervalued while the cost of active surveillance is exaggerated. 
This is misleading and can potentially influence a patient towards surgical intervention, 
which can then lead to unnecessary complications and morbidity.  
 
The Myth of Third Molars Causing Mandibular Anterior Crowding 
One of the most popular warnings provided by clinicians for the extraction of 
third molars is the claim that the tooth is causing crowding of anterior teeth, mainly the 
lateral incisors. Statistically, orthodontic concerns of crowding accounts for 57% of all 
third extractions.13 Many dentists still believe that third molars have the potential of 
causing crowding of anterior teeth due to eruption forces. There have been many attempts 
in the literature to address this question but the answer is still unclear. Despite many 
studies claiming no correlation between anterior crowding and third molar eruption, 
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many third molars are extracted on the premise of preventing anterior crowding.18 Song 
et al. also referenced several other papers that report a weak association between third 
molar retention and anterior crowding.36 Recently in May of 2013, Dr. Lilian-Harumi 
Karasawa et al. published a paper that may offer a resolution to this question once and for 
all.18  Karasawa et al. performed a cross-sectional study that included 300 healthy 
volunteers of men and women between the ages of 18 to 23. They collected 
questionnaires from the volunteers which asked about the presence of upper and lower 
third molars and also about the presence of incisor crowding. Panoramic radiographs and 
oral exams accompanied the questionnaires.  
Table 5. Distribution of the clinical characteristics and the odds ratios for 
mandibular incisor crowding obtained by multiple regression analysis. Table shows 
no significant correlation between presence of upper or lower third molars and 
mandibular incisor crowding. 
Adapted from Karasawa et al.18  
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Table 5 presents the data from the cross-sectional study done by Karasawa et al.  
They showed that in healthy individuals, there is no significant correlation between the 
presence of upper or lower third molars and the incidence of lower incisor crowding. 
Even with the presence of all the molars and premolars, there lacks a correlation with 
anterior crowding in this sample population.18 The author continues on to say that many 
etiologic factors are involved that may affect anterior crowding. These factors include 
occlusal disturbances, mandibular remodeling, size and shape of teeth, facial growth 
patterns, soft tissue pressure, and changes in the cheeks, lips, and tongue.18 The paper 
exposes the myth behind third molars and anterior crowding. The third molar is an easy 
suspect for the incidence of anterior crowding but decades of research have refuted this 
claim. Practitioners should be more aware of this fact and be less inclined to sanction the 
extraction of third molars solely based on the premise of anterior crowding. The real 
answer to what is causing incisor crowding is much more complicated and requires more 
investigation.  
 
Ethical Issues: What Dentists May Be Telling Patients Incorrectly 
Although most of time, surgical extraction of wisdom teeth is an elected surgery, 
the clinician has a lot of influence on the decision of the patient depending on the 
information that is presented to the patient and how it is presented. In an article from the 
American Journal of Orthodontics and Dentofacial Orthopedics in 2011, it was reported 
that about one third of all young adults who consult with their clinician have both 
disease-free and symptom free third molars.40 However, within this group, 60% of them 
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will elect to have their wisdom teeth removed instead of retention.39 This, undoubtedly, is 
due to the influence of the clinician in the decision making of the patient. It is important 
for clinicians to be completely candid when it comes to explaining the risks and 
complications along with the expected benefit in quality of life and the immediate 
decrease in quality of life that comes with surgery. Certain terms like “impacted” and 
“pocket depth” suggest an aura of pathology and disease, however, most of the time that 
is not the case. An impacted tooth that has not presently erupted may go on to erupt later 
on in life. The same article from 2011 reported that from a study of 369 third molars that 
have not erupted from young adults, 35% of these teeth were erupted 2 years later in a 
follow up screening.40 Given 4 years later, 46% of these teeth were erupted.40 It is 
important for the clinician to let the patient know that the positioning and the 
development of the third molar is unclear and that it is likely they may go an entire 
lifetime without any problems stemming from a presently impacted third molar. Also, it 
should be pointed out that the angulation of the third molar and their position relative to 
the occlusal plane generally improves over time.17 A tooth that is mesioangular at one 
point could potentially straighten out and erupt normally. Another factor that will 
influence a young adult towards extraction is the idea that the procedure would be less 
difficult with lower chances of complications and a quicker recovery if the procedure 
were done early in life. By introducing the notion that age is critical for a successful 
surgery, it rushed the patient and may lead to an improvised decision. In actuality, the 
evidence supporting this claim is lacking in the literature and the notion that age is a 
critical factor in ensuring an easier extraction is very exaggerated. In a 2010 study from 
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the American Journal of Orthodontics and Dentofacial Orthopedics, it was reported that 
the average time it took for surgical extraction of third molars was only a few minutes 
longer in an older group (21-29 years) than a young group (15.5 – 18 years). 15 It was also 
noted that the surgeons described the younger group procedures as slightly more 
difficult.15 The recovery times for both groups were also very similar. From a clinical 
standpoint, these minor differences are not enough to justify a procedure based on age 
when there is not a clear scientific backing. Another justification often offered to patients 
for the removal of disease-free wisdom teeth is the idea that it can lead to crowding of 
anterior teeth if not removed. This is a myth and no study has solidly concluded that this 
is even possible. Despite the lack of evidence in the literature, some articles, particularly 
those coming from the Journal of Oral and Maxillofacial Surgery continue to make claim 
to this notion. For a young adult, the fear of crowding can be very powerful due to an 
aesthetic concern that most young adults have. Along with the misleading facts that are 
sometimes offered by clinicians, it is probable that the risks are not stressed enough. 
Patients need to be aware of the inevitable swelling, pain, and edema that come with 
surgery and also be conscious of the high risk of alveolar osteitis and the potential for 
infection and nerve damage. Patients should also know that no decision is a perfectly 
reasonable decision when deciding on the fate of their wisdom teeth. The procedure can 
be prolonged for as long as the patient wants because it is probable that they will live an 
entire lifetime without any pathologies.  
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Radiographic imaging limitations reduce confidence in surgical risk 
assessment  
One of the main issues for the proper management of impacted third molars is the 
limitation of present-day imaging technology in portraying a clear and precise picture of 
the impacted tooth. Most dental clinics will use a combination of periapical X-rays and 
panoramic radiographs to visualize the anatomic positioning and surrounding structures 
of the tooth in question. With the advent of digital radiographs, clinicians can avoid the 
inconsistency of film processing. Periapical X-rays are useful in portraying an accurate 
representation of the relationship of the tooth to bone height and distance to adjacent 
tooth but the mandibular canal cannot clearly be visualized on a periapical radiograph. 
For a clearer picture of the mandibular canal, panoramic radiographs are more helpful but 
they are prone to high distortion and lower resolution. The main problem with 
radiographs is that they only show a two-dimensional representation of the tooth. In terms 
of risk assessment, both the buccolingual and the apicocoronal aspects are equally 
important for identifying the proximity of the tooth to vital structures such as the inferior 
alveolar nerve and the lingual nerve. Recent studies indicate that the best method for 
visualizing the mandibular third molar is through Cone Beam Computed Tomography 
(CBCT) because of the need to picture the tooth in a three dimensional space with 
surrounding structures.15 The use of CBCT is not currently the standard of care but may 
be a significant factor for proper treatment planning in the future.   
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A new classification system predicts difficulty of surgical extraction 
Due to the lack of imaging technology at the time, the classic Pell and Gregory 
classification system along with the Winter Classification system for impacted third 
molars are presently inadequate for predicting the risk of complications and the difficulty 
of surgery of third molars. Juodzbalys et al. recently proposed a novel classification 
system, which may be a better method for determining risk factors and difficulty of 
surgery.15 This classification system provides a more detailed description of the impacted 
molar by taking into consideration the proximity to adjacent structures and providing a 
3D representation of the third molar. From analyzing radiographic CBCT data in 
relationship to morbidity and complication rates, Juodzbalys et al. determined that root 
number, periodontal space, morphology, angulation, proximity to inferior alveolar nerve, 
proximity to adjacent tooth, depth, and proximity to lingual nerve are all important 
factors contributing to the difficulty of surgery.15 Juodzbalys et al. created their system, 
which assessed six different aspects of the positioning of the mandibular third molar. 
First, in order to analyze the mesiodistal positioning of the third molar, the relationship of 
the tooth to the second molar is assessed and denoted “M” followed by a number from 0-
3, which corresponds, to a difficult score. Then the relationship of the third molar to the 
mandibular ramus is assessed and denoted “R” followed by difficulty score. All criteria 
for difficulty scores can be found in Table 6. Apicocoronal position is then assessed 
which is a great predictor for risk of inferior alveolar nerve injury. The relationship of the 
tooth to the adjacent alveolar crest is judged and denoted “A” followed by difficulty 
score. 
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Then, the relationship of the tooth to the mandibular canal is determined and denoted “C” 
followed by difficulty score. Next, the buccolingual position of the third molar is 
assessed and this is a great factor for considering risk of lingual nerve injury. To do this, 
the relationship of the third molar to the mandibular lingual and buccal walls was 
assessed and denoted “B” followed by difficulty score. Spatial positioning of the third 
molar was also assessed and denoted “S” followed by difficulty score.  
For example, in Figure 3, this particular right mandibular molar was assessed M1, 
R1, A2, C2, B1, and S3. This would indicate that the crown was directed at the second 
molar, there is sufficient space in the dental arch, it is partially impacted, the roots may 
be contacting the mandibular canal, it is closer to the buccal wall, and that it is 
distoangular. 
 
Figure 3. Example Panoramic Radiograph. Using the classification system developed 
by Juodzbalys, the right mandibular third molar indicated by the circle in this panoramic 
radiograph would be labeled M1R1A2C2B1S3. Adapted from Juodzbalys et al. 15 
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After all the scores were recorded, a degree of difficulty of surgery can be determined. If 
all scores equal 0, this suggested that a routine extraction is expected and has lowest risk 
value. If at least parameter is equal to 1, this suggests that surgery will be simple but 
sectioning or coronectomy may be needed. If at least one parameter has a score of 2, this 
is a moderately difficult surgery and sectioning or coronectomy is expected. If any of the 
parameters gets a score of 3, this means that surgery will be very complicated and an 
extraoral approach might be needed. For the third molar indicated in Figure 3, the highest 
score among the parameters was 3, which implies that surgery will be difficult for this 
patient and the surgeon should make the proper adjustments. A lot more information can 
be attained through this classification system than by traditional systems so this may 
become a useful system for treatment planning in the future. This system, however, does 
rely on CBCT imaging in order to describe the buccolingual positioning of the third 
molar, which may not be available to most dentists.  
 
Alternatives to surgical extraction 
Recently, several novel approaches are being introduced that may offer dentists 
and oral surgeons a less invasive option for the management of impacted third molars. In 
2013, Ma et al. published an article describing a safer technique for extracting impacted 
third molars, particularly those which are hazardously close to the inferior alveolar 
nerve.24 This technique incorporates orthodontic devices, which help to guide the tooth 
away from the inferior alveolar nerve in order to create space for a safer, less invasive 
extraction. The procedure, however, requires much more visits to the dental office 
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because treatment takes place in 5 phases.  Phase 1 is the preparation of an orthodontic 
device, consisting of a 3-loop spring and a small retractor. Figure 4 depicted an 
illustration of the device provided by the author. Phase 2 involves the application of the 
orthodontic device onto the crown of the third molar. For deep impactions it may 
necessary to remove some overlying tissue and bone in order to expose the crown. The 
retractor is bonded to the crown and the 3-loop spring is welded to the bands of the 
second molar. Phase 3 is the process of setting the third molars upright using the force 
generated by the 3-loop springs. This requires monthly visits so that the movement of the 
third molar can be monitored. Phase 4 is the process of separating the root apex of the 
third molar from the inferior alveolar nerve. This phase requires the use of a titanium-
molybdenum alloy cantilever in order to lift the tooth away from the nerve. Cone bean 
CT (CBCT) was used to monitor this separation. The last phase, phase 5, is the actual 
extraction of the third molar. The tooth is now adequately separated from the nerve with 
much of the crown now exposed to make for a simple extraction with minimal risks of 
nerve damage. 
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Figure 4. Illustration of Orthodontic Device Illustration of device showing three-
looped spring being attached to crown of third molar (A). Small retractor system used to 
guide third molar into more appropriate position (B). This device was designed to help 
guide impacted third molars into a more upright position to ensure a safer extraction. 
Adapted from Ma et al.24 
 
 
This technique is still in the early stages of development and so far only 8 cases 
were reported in this study. The subjects undergoing this procedure consist of both male 
and female ranging in age from 22-39 years old.24 There was a wide range of impactions 
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that were treated in this study including horizontal, vertical, and mesioangular impactions 
at varying depths. 
 
 
Figure. 5. CBCT of Third Molar Before and After Treatment. CBCT scan of third 
molar before and after treatment by orthodontic device developed by Ma et al.24 In the 
before scan of the third molar, the inferior alveolar nerve is passing through the mesal 
root of the third molar on the lingual side (A).  After treatment with orthodontic 
technique, there is significant separation between the inferior alveolar nerve and the roots 
of the third molar (B). Adapted from Ma et al.24 
 
 
The results were very promising because all impacted teeth were removed without 
any injury to the alveolar nerve and no cases of infections. Also, all the patients had very 
minimal to no pain or swelling following surgery. Figure 5 shows CBCT scans of a 
mandibular third molar before and after treatment with the orthodontic device developed 
by Ma et al. 24 In the before picture, the inferior alveolar nerve passes through the mesal 
root of the third molar which makes surgical extraction very complicated with high risk 
of doing damage to the nerve. In the after picture, there is clear separation of the roots of 
the third molar from the alveolar nerve and the tooth itself has shifted from a 
mesioangular position to a vertical position. Surgical extraction of this tooth would be 
considered minimally complicated with low risk of damage to the inferior alveolar nerve. 
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The total treatment period took around 6.6 months on average and the actual duration of 
the extraction itself ranged from 3 to 7 minutes.24 In addition, post-op CBCT scan 
showed no periodontal damage to the adjacent second molar. 24 For patients, this could 
potentially be another option in place of traditional surgical extraction, which offers them 
the relief of undergoing minimal trauma, a lower chance of complications, a quicker 
extraction, less pain and swelling, and the preservation of the periodontal state of 
adjacent teeth. The drawback of this treatment is the long duration from initiation of 
treatment to resolution. Frequent visits and multiple radiographs and CBCT scans will 
also create a higher cost for patients electing to go this route. The initial purpose of this 
technique was to create more separation of the third molar from nearby nerve structures 
in order to ensure safer surgical extraction, however, this technique may also be used to 
position the third molar into a more appropriate position in the dentition such that 
surgical extraction may not be necessary.  	   Another alternative approach for patients at risk for inferior alveolar nerve 
damage is to undergo coronectomy. Coronectomy is the procedure of removing the 
crown of the tooth while leaving the roots in place.33 This procedure was specifically 
designed for the purpose of avoiding damage to the inferior alveolar nerve.33 Recent 
studies have shown that coronectomy in place of full surgical extraction can reduce the 
risk of injury to the inferior alveolar nerve and reduce the likelihood of alveolar osteitis 
without increasing the risk of infection.12 One drawback for coronectomy is that it 
increases the likelihood of pain following surgery. It is reported that around 5% of people 
undergoing coronectomy required reoperation due to pain or root exposure.12  For 
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patients at risk for inferior alveolar nerve damage, a coronectomy may be a safer 
approach. 
CONCLUSIONS 	  
 During the third decade of life, a decision needs to be made on the management 
strategy of every third molar. Pathologic third molars require immediate surgical 
intervention but the asymptomatic, disease-free third molar, also require attention. 
Unfortunately, the current literature does not provide a consensus on treatment for these 
potentially pathologic teeth. Some clinicians will push the patient towards surgery 
whereas a public health official might inform the patient that retention is the best option 
for ensuring a better quality of life. In the end it is still considered an elective surgery and 
the patient will have to make the final decision.  
The claim is that wisdom teeth can potentially become pathologic to the patient in 
the future. Other unnecessary body parts such as the appendix and the tonsils can also 
become pathologic but they aren’t removed at the same rate as third molars. The reason 
why so much attention is placed on the removal of wisdom teeth is in large part due to 
increased awareness brought to the public by the Journal of Oral and Maxillofacial 
Surgery over the past several decades. Many published articles supporting extraction of 
asymptomatic third molars is leading to increased public support for extraction. In review 
of the literature however it is clear that some facts are exaggerated, some statements are 
made under false pretenses, and the underlying message is always that it will generate an 
improvement in quality of life. The practice of extracting third molars is so common that 
it has become a right of passage for most people in their early 20s. From analyzing the 
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literature and looking closely at the surgical procedure, the science, the morbidity, the 
economics, and the controversy, many inconsistencies were brought to light about not 
only the safety but the practicality of this procedure. There is currently a lack of 
understanding of the development of third molars and many factors associated with its 
development are still left to be determined. In addition, the imaging technology currently 
employed as the standard of care for the diagnosis and visualization of the third molar 
does not clearly show its proximity to surrounding vital structures. And the success of the 
surgery relies too heavily on operator experience, which results in injury to tens of 
thousands of people each year. Some of these injuries are permanent and could have been 
avoided without any decrease in patient quality of life. Billions of dollars and millions of 
days of discomfort could be saved annually if people were not so inclined towards 
surgical extraction.  
From a patient’s point of view, he or she needs to be aware that the risk of disease 
later on is very low if proper hygiene and lifestyle is preserved. Also, age is not a 
significant factor. Some oral surgeons will rush the patient to make a decision claiming 
time is of the essence for a successful surgery. In actuality, the difference in difficulty 
may only translate into a procedure lasting a couple minutes longer than normal if 
postponed to later years. Very slight adjustments are made, even for a highly trained oral 
surgeon. Also, the decision for retention and active surveillance may not be as costly an 
option if patients undergo routine check-ups twice annually.  Additionally studies should 
be completed to assess this, as it may be the more economic option depending on the type 
of coverage set by the medical insurance company. The most important issue for ensuring 
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proper management is to find a good seasoned oral surgeon aware of the current public 
health concerns who will treat third molars on a case by case scenario while taking into 
account the lifestyle choices and periodontal status of the patient.  
From a clinician’s point of view, for asymptomatic disease free third molars, it 
may be better to be more cautious than aggressive when it comes to treatment planning. 
Surgical intervention should be the last option to consider and other alternatives should 
be investigated. It is important to provide the patient with the proper facts assisting them 
in making an educated personal decision. It is also important to clarify the risks and 
complications that come with surgery and the associated incidence rates of each. The risk 
of nerve injury should be acknowledged. Clinicians should also be mindful of the overall 
personal hygiene of their patient and the likelihood that disease will follow due to poor 
hygiene. The clinician should also be aware of alternative options that may help to ensure 
a safer outcome. Patient quality of life should always be the highest concern. 
Ultimately, the best outcome derived from the current research on the topic of 
management of asymptomatic third molars is the development of a universal diagnosis 
and treatment strategy for all possible third molars scenarios that can be used by 
clinicians worldwide. Too much of the treatment planning is currently left to the 
discretion of the clinician. Patients with similar third molar conditions should be able to 
expect a consistent resolution by the clinician. In order to do this, there needs to be the 
development of a universal guide accepted by the professional community for the proper 
management of asymptomatic third molars. There should be clear and specific features 
that the clinician should look at when forming a conclusion about an asymptomatic third 
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molar. A controlled and methodical approach would help to limit the amount of 
complications that result due to surgery, particularly those complications resulting in 
paresthesia.  
  The procedure should also not be an elected surgery that a patient can decide 
upon. The clinician should be the only person controlling the fate of the third molar of the 
patient. This way, the clinician is more accountable for the outcome of the procedure and 
any complications that may result. This will also help to lower the rate of complications 
and encourage more conservative and safer treatments strategies. Accountability should 
be the first step in developing consensus for the proper management of asymptomatic 
third molars.  
 
Future research 
 There are many places in the literature that require more focus and research. 
There are still some obscurities about the development of third molars especially 
pertaining to when and how they erupt. Wisdom tooth development has been shown to be 
highly inconsistent across different races and different age groups. Many factors can 
contribute to the degree of variability including genetics, diet, health, and lifestyle. 
Additional research should focus on the connection between these factors and the 
incidence of angular and horizontal impactions. A better understanding of the 
development of third molars will lead to more developments in preventative care for 
high-risk third molars.  
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There have been many attempts at evaluating the incidence of pathology for 
retained third molars however no study has yet been able to establish a significant rate of 
disease for retained third molars. The problem with these studies is that it can be very 
costly and requires many years of follow-up and collaboration in order to implement. 
Studies that have tried to establish a general rate of incidence have been faulty due to lack 
of sample size, partiality to certain demographics, and inconsistency of data collection. 
Also, the rate of incidence alone is an insufficient measure for describing the problem 
with retained third molars. Future research on this topic should focus on what factors 
contribute to the development of retained third molar pathologies.  Family medical 
history, social class, access to health care, diet, and exercise are all possible variables 
contributing to the rate of pathology pertaining to the third molar.  
Additionally, development of improved techniques for the identification and 
treatment of high-risk third molars is critical. Present day radiographic imaging alone 
does not provide a clear picture to ensure a safe operation with no postoperative 
complications. The lingual nerve, inferior alveolar nerve, and sinus are not well 
represented with 2-dimensional imaging techniques.  The preservation of these processes 
is vital for ensuring a better quality of life for the patient. More research should be 
focused on developing effective imaging technology that is also cost effective that would 
aid in the visualization of the lingual and inferior alveolar nerves. CBCT scanning is 
effective but it is very costly and not readily available at most dental clinics.  
There have been several ideas for alternative treatments in place of surgical 
extractions but none have yet been universally accepted. Currently, it appears that 
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orthodontic management of third molars is the safest way to guide third molars for a 
more predictable eruption. More research is required to fine-tune the technique proposed 
by Ma et al.24	  Also removal of the adjacent second molar early on could potentially create 
enough space for the third molar to erupt rather predictably. The second molar would be a 
far less complicated extraction so this is a potential alternative strategy that requires more 
research.  
Lastly, attention should be placed on the development of preventative programs 
designed to educate the public about third molar extractions. It is not effective to have the 
information if no one understands it. There ought to be programs that advocate health 
literacy by presently the scientific information in a clear and easy to understand approach. 
These programs should target high school teenagers nearing the age of full development 
of the third molars. The focus of these programs should be to emphasize the 
unpredictability of the development of the third molar and offer possible management 
strategies. Emphasis should also be placed on the likelihood of developing complications 
from surgical extraction and also that there are several alternative approaches for the 
management of third molars. Overall, the general public would benefit if there were more 
of a shift towards evidence-based dentistry, which would aim to reduce overall dental 
costs and improve treatment to those most in need. With ongoing research and 
technological advances, it is highly possible that routine prophylactic removal of third 
molars may become obsolete in the coming years.  
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